PAYLOAD HAZARD REPORT . a. NO: GHR-AMS02-

_ . . 016
b, Alphamagneﬂc Spectrometer—02 (AMS-02) GSE . I
d. SUBSYSTEM: e. HAZARD GROUP: f. DATE:
Tracker Alignment System (TAS) ‘ " | Lasers May 2008

i. HAZARD CATEGORY
CATASTROPHIC
CRITICAL

g. HAZARD TITLE:

Exposure to Lasers

h. APPLICABLE SAFETY REQUIREMENTS:
KHB 1700.7C, Section: 4.3.4.3.2 and 4.3.4.3.3.

i. DESCRIPTION OF HAZARD:

: Pereonnel injury due to exposure to lasers. ’

Lasers are generated by Eagleyard EYP-RWL-1083 mfrared (1083 nm) laser diodes with a maximum power output of 80 mW. Each
laser will emu at a 100 Hz interval with 0 5 ps to 4 us pulse duration when operatmg , _

k. HAZARD CAUSES:

1. Laser is inadequately contained.

1. HAZARD CONTROLS:

(See continuation sheet) -

| m. SAFETY VERIFICATION METHODS: -

(See continuation sheet)

n. STATUS OF VERIFICATION: -

" (See continuation sheet)

o. APPROVAL . | PAYLOAD ORGANIZATION - 7 _.SSPISS -

PHASE | _—
ARl \{45"-} TREn Y It 4 |
PHASE 111 _ ' ' ' -

JSC Form 542B (Rev November 22, 1999) (MS Word September 1997}



PAYLOAD HAZARD REPORT CONTINUATION SHEET a. NO: GHR AMS02-

N 016
“1b. - - Alphamagnetnc Spectrometer-02 (AMS—OZ) GSE " c. Phase I
| k. HAZARD CAUSES: '
1. Laser is inadequately contained.

1 1. HAZARD CONTROLS:
"1.1 Laser emissions occur inside sealed boxes and are conducted to the interior of the tracker via shlelded fiber optlc cables.

12 Al connectlons and fiber optics cables are under thermal blankets.

1.3 -There is no planned (nominal, contingency) access to the laser system.

) .m. SAFETY VERIFICATION METHODS:
: _1 LT Desrgn review.-

1.12 KSC “Use Authorlzatlon Approval”.
" | 1.2.1. Design review,

1.3.1 Designreview.

.| n. STATUS.OF VERIFICATION:

| 111 <. Open.
1.1.2. - Closed. Class 1 operatlonal conﬁguratmn approved by KSC per KU—G»SOIOI dated 03/()5/2008
121 ‘Open _ . :
131 ~Open’

) JSC Form 542B (Rev November 22, 1995) {MS Word September 1997)
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 May 8, 2008 R . HPOB-242

Mr. Leland Hill

. BBCG GROUPLacobs Engmeermg
- 224 Bay Area Bivd, Box ¥
- “Houston, TX 77058 '

RADIATION PROTECTION PROGRAM APPROVAL OF RADIATION USE
AUTHORIZATION NO. K-GU-50101, MDDI_FI_CAT[DN 000

. The subject Radiation Use Request'Authonzatmn has been evaluated i in accordance with
KSC Radlation Protection Program requirements

This Radiation Uss Authorization (RUA} has been reviewsd and approved by the KSG

o Ftaduatmn Frotection Officer. Attached isthe RUA outlining use requnrements

I ycu have any questions regardlng thls Radiation Use Authorization, please cantacﬁt the
- undersigned at 853@683 g _

" Rod E. Nickefl .
_Heaith Physics Manager

REN:msj

. - Attachment as stated

e Randy Scott, TA-C2

© RO.Ra¥ 21085 - Keunedy Space Center, FL 325150045
. ] . .




LASER DEVICE USE REQUEST f AUTHORIZATION
Pleasd Tyaw/ Print Loglbly
r,'No&s Complete Unshadad Saatlans of Form Only) {Instru ctions for complatian In Fietd Heip)
_ omrmnw RsmerTelephiona ! Yo [Organizatton Mail Coda / Address Dnde [Anttssa mgrrsrymbnr e
el o\ Kl Te-ysk | T'sc ond_| Bfiajzoow CUiS0I00
: ) 1. LASER DESCRIPTION
A Typeortastr 12, Manufaclurer  Medel Nurebep 4. Sarial Number 5. ANS| Crass 8. Reglubradkan Mumder §f appeabie)
kaser bgleyacd,  (EYP-Rua- 3A{potae)
pde logs Selomt) |
7. Operofing hode_{B, Poak Power a.Pmasl.mu-. . e g |11, Wavaionpih | 12.TER 13.3;:nmamar 14.Ap87lure | 15, Givergence "“ijﬂ"‘éml_
. L _ ] ™ #. Rate [B, &ngle
| Polse - [BOMW | BS Vil | 1D88am s [Sir s pad
'# i"ﬁ'p:hﬂaw' 2. Martisfarharer %, hbodud Mumbar 4. Boelel Numbsar 5. AMS Glapg 5. Ragiaradon Muﬂber{lfap;llmun}
: sde~Froan Soipet frowm | o
2 wBaK L— — | o
|7 Opemiing Mode: ja, Peak Power |0, Pulsa Length w.';,"gm 19, Wawelenglh |12.TEM |13, Beam Diameler | 14Ageriars |15, Dlvargonco |15 fﬁﬁ?@m__
[ - - i ' Lgw teigd, |5 Rate [b. ngle
__Puhe. OnT | EyS My (1088 100 | \Gpen| — | SBR[
.14 Type of Lazar 12, Manvispmeer &, MAodal Nurmber 4, Salial Nuiar E. ANS! Clans |4 Rugastration Number (i appicable)
7. Opersling Nace 8. Peak Pawar |8, Putsi Cengh |10 B |11, Wwavalanptn 132.TEM ] 19.Be8m Diameder [14.A0erure |15, Divergaree |16 Scérchg
- o . 4. Rade Jo, Angle
L 1l AREA DESCRIPTION - i, USE DESCRIFTION
A e ;m; B 'Siﬂms_’ﬂ":famn - A MizsiorPayload uesagrtallon gﬂiagz
o . Nen -
Area __&—P&__F Ara_za - Lo B, Brvlfdmnptmn ofuse . ujotete p P
Suiksing N, . Euilding No. ; 7% A :
Ronm himper Ream Humber 1 . FRDCEDURES TMM
G Altech skefch ufsysism WEE BrEE Inc.lmmng Iavaliang of ' '.n. Operating Procedures:
devle=g, bearn paths, waming lights, iderdecks, eto. persng % L&
. ;N-jﬂ' AL, SHT mu e~ B. Amiﬁant‘Emmganw Procadurs;
D.. Provide optical path skedch {WHPPUWWGI o, h'lalntanam Procadurs: -
' 0. Affach copies nrpmm
) V. ZSVSTEN UBERS -
1 A meomasationOificer | _eloiag il ¥ PaﬂPosr—.u PERIOD OF USE
8. UseSupenisonCustedian L e e & U Framm: Ta:
C. Aftach sl ofusesioperatoees [ Jves [ wo. [Chmem _ VIL SHINATURES
- Subimi Complated KSC Furm 16-450 for sach of the sbiova named A Orglator
; - Cate
. Indkaduals ¥ _J N "R, S— ~
g [ves Dine L[m &, Area Radiation Oficer
E. MaintenanceCalbration COrganizatcn .
IGNATURE

K FORM 16437 [R2V. &31] PREVIOUS ELTHIONS ARE BE50




RADIATION TRAINING & EXPERIENCE SUMMARY

{(NONIONIZING RADIATION)
Please Type /Print L egibly
S instructions for compretwn on next page
L "GENERAL INFORMATION )
- |A. Applicant Nlmsrre[aplmna B. Bete of Bink C. Crganization Mail Code 0. Referanoe Number
[ reland B Win- 281 Q15700 pe e gy Tae fexa] wEGES L gy SO
E, Badga Number F. SystenwDuvica 1o be Used '
' S Apho Mogaelic. S paclemelen ~02  Teackar Aliensien 7 Sysrem
. Typt: of User B . '
g Arsa Radiation Officer LJ operter .
Use SupenisorCustodian (] Malmenanca’ () other tdeseriba)
i - _ TRAINING  (use suppiemantar Shests a5 Neadac)
TYFE OF TRAINING C |ves | nO WHERE TRAINED ' DURATION
4 Blologieal Efocs N T~ Etigd Salda Aspods | lda
8. Radiation Proigctin ' ‘ ' - '
c. Olhar .
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RADIATION PROTECTION PROGRAM USE AUTHORIZATION

Use Authorization:  K-GU-50101 Madifleation: 000  Date:  04/14/2008
Lizer 'f_)rg,anization: : Johnson Space Center
JE-ALB
_ Houston, TX _
Area Rediation Officer:  Leland Hill Phone: (281) 461-5701  Fax:

. Use Authorization (UA) K-GU-50101 is issucd subject to the controls and provisions specitied berein.

I PROTECTION GUIDES:

. 'I‘he Provection CGuides (PGis) applicable to the evaluation of this UA is ae determined in accurdance with ANSI
-Z136.1and specified for each authorized source in Section VI A of this UA

L USE DESCRIPTION: Class 3R laser / Tracker Mlgument System -Alpha Magnetic Spectrometer 02, uternal

.. to flight hardware, operated in a Class 1 configuration. S
HI. AUTHORIZED SOURCES &N‘D APPROVED USE { STORAGE LOCATIONS:
o Usc Authorization K-GUuS‘D IO] provides for the rafhatlon wmo&s ancl locations described below:

A, Anthorized Suurces.

_ No of Muodel Serial -~ Wavelength _ s
. Manufacturgr Soirees’  Number = Mumber (Danometers) - Class Descngtmn_
Eagleyard 1 EYP-RWL N/A 1083nm MR Tracker
: - 1083 , R Alignment

© B, Authorized Locations:

. Building/Area 1D . ' LocationType - Source Authorization
SSPFPAD 39 B Testing/USE o . Alphs Magnetic Spectrometer
g {AMS - 02}

IV. AUTHORIZED PERSGM‘JEL-- _

- The fﬂ"(}\‘i ing named personnel are appmved for activities under Use Authorization K-GU-50101.

Nam;: - ' Fungngﬂ f Duties
¢ LewndH .3'; . Arca Radiation Officer (ARQ}

o Training & Expericnce. Summery Form attached. All users will be under the supervision of the ARG / US/C and be
' famﬂxar with the control ]:smwswn ontlined below, :

1



RADIATION PROTECTION PROGRAM USE AUTHORIZATION

Use Aunthorization; K-GU-50101 Modification: 00 Date: 84/14/2008

Y. PROCEDURES:

Use of the laser identified by the provisions of this UA will be in accordance with usef-submitted procedurcs
- dentified below and the radiation protection controls and provisions identified in Section VII of this UA.

1) Manufacturer s reconunended precautions and operahng procedures,

VE HAZARD rmu;umw '

Hazard cvaluations have been made based on the Protectmn Guide (P(Cr] and cperanng pammeters identified for the
authc-nzcd source specified d n Sectucm A, below: o :

A. E_valuatmu Parameters:
©. L. AMS-02 Lasers -

 Manufacture . i Eagleyard

Laser Type _ H Biode
© . Wavelength : HO83 nm
- Peak Fower - S 160 nl (peak)
- Pulsc Length . Rusec :
Operating Mode : Pulsed
Beam Divergence o 1.0 mrad
_Beam Diameter -~ R 114 mm
"MPE (Ccular) - 420 nliom?

' B. Worst-Case ﬂmrd Assessment:

Worst—;.ase hazard azsessment d::finc:s the comml!cd arca and any personal pmtemve equapnmnt requirements for
operatian of the authur:zed lasers onder uncontmilcd’ condifions. _

-Narnmai Ocular Hazard Dtsgugc:-_ {NGHD)

. The NOHE is defined fm unpmtecied mtrabeam viewing {I_BV b} conditions.

- Opfigal Density (OD) chum:ment-a

The OD is defined at spcuiﬁc wavclengths for m'aprate.eted BV expnsufe-mnditinns. within the NOHD.

'Source Description - NOHD oD
Do Alpha Magnetic Spcctrometez 6,809 m L
- {AMS 02) _ R

" Normal operanng cnr:f" iguration daes not require an NOHD or an OD- m'ﬂt:bb :
mamtenance is being perfoﬁned on the AMS-02 Iaser, ;

z



”-._RABIATION PROTECTION PROGRAM USE AUTHORIZATION

Use Anthorization: K—GU-SGI(II Modification: 000 Date:  04/14/2008

VIL CONTROL PROVISIONS:

Continucd authonzed use of the soures ldentiﬁed hy this UA is contingent upon opetations in accordance with
thr.: representation of the LIDURA submitted and the controls and pmwsnon described herein.

' L A COperational Cnntm:s_.

.t Laser Radiation Cmm'ulledﬁreasgidkg:ﬁ.) _:

The AMS-02 is a Class 3R operated in a Class 1 conﬁguratmn. Ne Jaser controlled area

1$ required as long as the AMS-02 s operated in a Class 1 configuration. Maintenance on the :
AMS-02 will require s Laser Radiation Controlled Area (LRCA), The {LRCA) a8 required and defined
by this document will be posted in accordance with the prov:smns of this UA and access fimited to _

“approved useriaperamr persommel.

" 2, Notifi cation Reggg;amem
4. Telephone numhe:‘s for the Heallh Physu.b fo' ioc (HPO} netifications are:

. During Normal Warkmg Hours: | HPO : 8535688
* (Mon-Fri 0700.1700) .
Kenned}r.Spaowtcr RPOY o S 86?-695_5
Afler Notmal Working Hours: KSCICCAFS  : 8535211

b. MZG must natifi the HPO upon transfer of the laser. SLLCES T other usafstorage lar.:atmns &l
KESC/CCATS. B

. AROQ must notify the HPO upen h'ﬁnéfé&;' of the laser sources on or off of KSG’CCAFS'ams -
d. Allreal or suspected exposures 1o laser rad1atmn must be irmmediately rcpurlcd (o the HPO
: ::e, Opérators arc not required 1o nolify the HFO pnm toraperations of laser sources,

. Operators arc required to wear eye protection within the NOHT per section VI I
daring op:.rauunsfmamtenanca other then (he Class | mnﬁguratmn

A :?\-'ch!ca] Syrveillance Rcautrcments

Medical certification m“ eye_ examinations is not required.



"~ RADIATION PROTECTION PROGRAM USE AUTHORIZATION

 Use Authorization: K-GU-50101 = Modification: - 000 Date: 04/14/2008

A. Operational Cunfruls: (comt.)

4. Toglings _and Labeling Reguirements

“a. The LRCA as defined in Section VILA.] of this UA will be posted with approved “Laser Warning
Signs" and will be as defined by ANSI Z136.1. (2007}, whenever the lasers are having maintenance
performed on themn or being operated in other than a Class | configuration, (Prior approval from the
HPO will be required for any operations of the lasers i in other ﬂlm & C]ass 1 configuration while at

KSC),

b. '\;Vlicré'pusﬁng of the LRCA i5 not fe'aSIbIE, surveillance of the area will be maintained by the
system operators to verify a clear in the immediate work area prior to and during operations.
(prior appmvai from the Health Physics Office at KSC wil) E:e required).

o

Al Tasers will be appropriately labeled in accordance with thalr A’*ISI classification, Labels shall be
* alfixed (o a conspicuous lot:atmn on the faser huusmg : _

5. Envetm@:.ﬁyauntahmlx chu:rcmcnts
a . fm‘enmr}' and mcnun.(abilit}'-coﬁlrul of all lasm shall be maintained by the ARO.
b. The ARQ will functions as the point of contact for schcdulmg of periedic survey/audits by the HPQ,

6. Gcm::rai Dgeranng Provision

i’ Tht lgser system will be nperared only b}' quahﬁed and authom,ed persmme] identifi ed by aectmn v
' of this UA. : _ .o

b, Personnel whose job dut:es require eniry into LRCA's shall be adequately #rained, provldcd mt.'h
appropriagle protective equipment where required, and be familir with the admmwtrauve and
pmcedurat conirols established by operating procedures and this UA.

c. Mamtenanr:e nf‘ the lasers sources must be performed by qual:f" ed and approved perwnne]

d. It is the responsibilivy of the user m‘gamzanon ARCto supply the hamd exvaluation fnformation
listed in Section VIB. of this UA bcr ihe organization pcrf'omuug maintenance on the laser deviee(s),

e. LUse ofa laser “beam stop is rcquncd during maintenance Iaser apepations, All persermel within
the NDIID must wear approved laser ove pmtccnon ' :

B. ﬁulminlst!'ﬂtwe Provisions

1. ﬁuﬂmri_:_aed Use Period

Radiation Uise Authorization K-GU-30101 is a General Use Authorization and 15 valid for an
" indefinite pernod of time, lor the sources, pmsonncl usedstorage locations and the procedures
1dcnt1ﬁed in this document. o



RADIATION PROTECTION PROGRAM USE AUTHORIZATION

o Use Authorization: K-GU-S_(]IHI Modification: .. oo Date:  04/14/2008

B. Administrative Provisions (cont.)

-2 Chanpes 1o Authorized Use

. Changes in sources, procedures, personnel, or uséfstarage Tocation a3 described by Use Autherization
R-GU-50191 must be identified through submittal of KSC Form 16-353N8 “Modification of
Radiation Usc Authorization” desmhmg such changes to the KSC Radiation Pm’r.ect:on Office

{TA-C2). .

b. Request for changes in suthorized use must be submitted not less than thirty (30} days prier to
JImplementation of intended :.hsmgc, as described b}' KNPR-!SGO 2 “KSC Nonionizing Radiaticn
.-Prntectmn Frogram™, .

3." Operations not in accordance wilh the conditions or this Use Authorization may resu]t in revocation of
Use Authari matmn and possible 1mpoundm¢:nt of radiation source. :

4, Further comrespondence regarding sources, personnel or procedures guvemed by this Use Authorization
st n:ﬁ:rcnce Use ﬁuthnr:zm:on Numher K-GU—SOIUI . :

%%W . :.; | o e ‘z’[.uz ?gz

CHS/Health P]l} sics Dopt, Date

" NASA/KSC Radiation Protection Officer



